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Save money by cutting production costs right down 
the line... 
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Modernization 
for growth and profits 


A SPECIAL REPORT FROM McGRAW-HILL 
TO AMERICAN BUSINESS EXECUTIVES 


As part of this broad McGraw-Hill program, 
Product Engineering 


will present two special reports 


The first, ““ WH Y Modernize,”’ il! 


will appear in the October 6 issue. 


The second, 


‘‘ HOW to Modernize,”’ 


will appear October 13. 


Watch for this roundup of 


advanced thinking on 


MANAGEMENT + BUDGET 
ENGINEERING LABORATORY 
ENGINEERING LIBRARY 
RESEARCH * DEVELOPMENT 
DESIGNING EQUIPMENT 
MODEL SHOP 





coming 
next week... 


the 


DESIGN issue 


for September 29 


Three new thermoplastics 
An up-to-the-minute evaluation of 
the latest in tough, rigid thermoplastics 


The reserve strength in metal parts 
How to design beyond the yield 
strength of a material. 


Safeguarding the air supply 
Three methods to give standby protection 
including the use of standby air. 


Those heavy presses can pay off 
A new way to cost-estimate heavy 
parts and five new applications 


Vibration isolators with zero stiffness 
They absorb light jabs and stand 
firm against the haymakers. 


A look at wire inserts 


Design features, diagrams and test results 
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First Advance 
Design 


in Cup 





in 30 Years 


New Garlock TEFLON-Coated Cups 


FABRIC » RUBBER COMPOUND 


THIN TEFLON COATING 


, 

Cutaway shows how TEFLON coating is applied to c 

surface of molded cup by special Garlock process. Co 
ecomes integral part of outer surfac« 


This exclusive Garlock development will substar 
tially improve the operation of your hydraulic or 
pneumatic equipment. 

TEFLON-coated cups reduce the breakaway torque 
required to operate cylinders; reduce running fri 
tion; will not stick to cylinder walls even after long 
periods of idleness. Completely eliminate “‘squeal 
ing.” All this, of course, 
results in longer life, less 
downtime. 

TEFLON, with its low co- 
efficient of friction and anti- 
sticking characteristics, has 
for many years resisted the 
efforts of manufacturers to 
use it as a coating. The 
very anti-sticking qualities 
that make it desirable, also made it difficult to work 
with. Now Garlock has perfected a technique for 
coating molded cups with a thin layer of TEFLON. 
This coating becomes an integral part of the cup. 


iit + + ,/ t 

cups 
Cit ‘ 

e Ga 2,JUU ] es 

ict ys gaskets seals eve ‘ ( 
yu 4 Gar Y est i é 

I if 145. You i Ay 

ts Sweet's | ict Design | 


Other New Garlock TEFLON-Coated Products 


THIN TEFLON COATING RUBBER CORE 


THIN / 
TEFLON 


FABRIC » RUBBER COATING 


COMPOUND 


aK 


To red frict reduce downt t low cost 

app t s using V-type packings or O *] rlock sO 
f T ’ ted CHEVRON’ pack i TE N 
coated O 3s. Both have ft same except ti-frictio 
q ties of TEFLON-coated cups. These prod avail 
able it tandard sizes. Write for CHEVRON folder 


For Prompt Service tact f $ ffices 
nd woret ses throughout the U. 5. and Canada 
Gu RLOcCK 
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Cronaflex is durable: 


TRADEMARK 


Same ‘“‘second original’’ makes hundreds of exact copies 


The CRONAFLEX “second original” in the pic- 
ture has already reproduced over a hundred 
clear, black-line copies. It’s good for hundreds 
more. CRONAFLEX shrugs off kinks and wrin- 
kles, no matter how many times it’s passed 
through a reproduction machine. 


The CRONAFLEX matte surface provides the 
finest pencil and ink acceptance. Lines never 
smudge. They can be drawn—or erased and 
redrawn—on either side of the film. You make 
your cosrections right on the CRONAFLEX; 


8t6 us pat orf 


Better Things for Better Living . . . through Chemistry 


CIRCLE 52 READER SERVICE CARD 














your valuable original drawing remains 
untouched. 


CRONAFLEX Engineering Reproduction 
Films are available in three types: (1) Direct 
Positive Film, (2) Contact Film and (3) Pro- 
jection Film. For more information on this 
revolutionary new line, write: E. I. du Pont 
de Nemours & Co. (Inc.), Photo Products 
Department, Wilmington 98, Delaware. In 
Canada: Du Pont Company of Canada (1956) 


Limited, Toronto. 
This edvertisement was prepared exclusively by Phototypography 
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| DEVELOPMENTS 
— | TO WatcH 


eee 
Hydraulic fluids for continuous service 
it 550 F, or short-term use to 700 F, have been 7009, is said to be “better than most high-tempera 
developed by Dow Corning Corp. These are silicone ture fluids previously available The compound does 
fluids, said to show promise as a lubricant base as not, however, have the low-temperature range asso 
well as for work in closed hvdraulic systems. They ciated with some of the other It freezes at minu 
ire still experimental, though, and available in lim 30 F, has a viscosity of 1500 centistok t | 
ted quantities onh which drops off to less than unity at 500 F. Spon 
Lubricating ability of one new compound, OF-6 taneous ignition temperatul 690 | 
New rubbers will resist cracking 
even under extreme conditions of heat, ozone. 10,000 ppm ozone for period t . 
ind radiation, Goodvear researchers told the ACS Under similar conditions, they reported, butyl and 
Recent tests of “adduct rubbers,” highly-saturated neoprene stocks crack in less than 20 hour 
polybutadienes, have given outstanding results. For Bladder-tvpe stocks formulated from the nev 
instance, they sav, even without anti-ozonants, block materials and suitably vulcanized ppear at least 
loaded, tread-type stocks withstand exposure to equivalent to resin-cured but 
Molybdenum that i is workable as-cast . 
promised by Oregon Metallurgical Corp, re molybdenum for many shay t 
lt of recent research on casting techniques for the either too expensi far t ff t 
newer metals, some of which are already at the stage this metal—co nplex heat-re tant ! icnts f 
of commercial application (see p 12). Ductile cast turbojet engines and rockets; and n-resistant 
molybdenum has not yet been converted to finished ilve pump ‘ th nponents for pet 
arts; but Oremet believes it will permit use of chemical equipment. 
Thermoelectric power-source development . . 
is spotlighted by two experimental devices un now kept from overheating litrog | 
eiled this month. One by the Nortronics Di t therm ae t d s tin that it can | 
Northrop Aircraft; the other by RCA. Both units are incorporated in th t that holds t fra 
designed fo ling instruments that must operate ensor, will di tem itu I (f 
it high ambient temperatures, and both take advan in ambient temperature of 70 F to below freezin 
tage of the temperature differential that is created RCA has dubbed its cd eat nt 
vhen an electrical current is imposed on a junction ng up the fact that t t t 
f two dissimilar metals lor information on other rve for heating as well a ( 
h devices, see PE—July 14, p 8; Aug 11, p 5 the direction in which t ent flow | 
Northrop calls its unit a “midget refrigerator,” Northrop unit, RCA 
ind hopes to use it to cool infrared detector cells, signed for inst t 
Aging autos and bulging pocketbooks 
spark pre dictions of a good vear ahead. Sales of mlvy a verv small fraction of tl ow on the roa 
1958 autos are not expected to be over 4.5 million ire less than 3 vears old—a fact point 
vhen final figures are in, and purchases of most ap replacement-part sal 
pliances are still at below-1957 levels. But personal lhe same picture ap t 
ings are at anew high, and there is plenty evidence The experts point out, though, that th fact 
that consumers will fork up the cash if offered prod by no means a guarante f sal \ 
ucts they like. At the same time, the fact that auto has waited 3 or 4 vears f t 
les have been “depressed” since 1955 means that vell wait ARG 
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Rockwell-Standard helped make this 


husky hauler a marvel of maneuverability! 


Powerful enough to handle huge 


payloads yet maneuverable 


enough to negotiate the nai 


nels and close quarters ol 


row tun 
ugged 
underground mining operations! 


This is the unique con bination of 


qualities required in heavy-duty 
nine hauling equipment — qualities 
which the KW-Dart Truck Company 
has built into its new diesel shuttle 


truck illustrated above 


To help meet thes: 


needs, 


the manutacture! 


> 11¢ , 
Rockwell-Standard—spec 


! ee ] > 
planetary-drive artes By 


a pair of its standard ste« 


tary axles, Rockwell-Standar« 


vided the answe! a 
high torque driving 
four-wheel stee 

“crab” 


truck to 


and out of tight places. 


Timken-Detroit Steering Planetary Axle 
g y 





Another Product of ROCKWELL-STANDARD Corporation 


6 
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} ’ j Pe s} ’ 

( leavy-auty oll-hignwa naul 
earth-moving equipment. I ou 
have a problem involving powe1 


transml 
Rockwell-Standard enginee¢ 


you. They'll 


and 


Ssion 


propulsion, let 
rs help 
give you the solution 


at lowest cost. 


TIM 


K.EN 
ROCKWELL-STANDARD CORPORATION 


as 


September 22 


1958 
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DEVELOPMENTS 
TO WATCH 


More Budget Squeezing is being Mapped Out . 


Pentagon. Next vear’s budget i B | 1) 
vhipp int hape now, and the military | I t Bi iget ar re ing the P 
f the problem of how to hold the lin tl 
rit t a time when cost ire mmbing . s-| n budget itt to 4 
f f th sharpest 
n tl nd of the Korean W ( 
S405 illion for the Dept f Det 


Here is What to Expect it in the Year Ahead . 


Manpower. Cu mad But 
t t for 2 5-mi for t An 
J It will mean cl to an 80,000-man | f B 
1 | cc! relati | sure in spit r 4 
! ( ig \ | 
Ma in tt t tanh B K( 
\ | l'roop-Carrier Aircraft.  ( 
IRBME. A de short ty t . f 
\ | 2 Thor nd tl \ t what t \ 
( ter Int Range Missil B \ 
t costs at least § Polaris-Armed Submarines ‘N 
lentative pl | been oka 
Air | t erate t Jupiter Li N vill h tl f vith tf ( 
1 | ¢ n } } } L g } | + 
Air Defense Missiles. Both the An West heck the pr 3 
| tric-Dous Nike H ind the Air | 
B ig-\West B I vith rang 
( But Atomic-Powered Aircraft Carriers 
what \ 
\ ( 
B-52 Heavy Bombers \ir | t aa 
Aid to Small Business .. . 
( | D1 
S | A, I 
| ic SB SBA 
g It t | 
i i n pe 
\ SBA id new kittv of § 
' the Stat 
| ll 
= 1 qualify { 
SBA ls gue 
to | YT 1 will | 
in ind uni ti \s ( 
f it aid 
f int are th to SBA 
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Pressureless sintering process .. . 


hat can produce 


] ered 
rts is claimed by researchers at Bi 
We ipons Research Establishment 

Working with 1 | | 
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Describing the 
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The Soviets are talking big numbers 
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An automatic channel-switcher 
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er mete! 

mpan in the 
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DEVELOPMENTS 
TO WATCH 


ion in vacuum 


The 
ling the powder to a 


; ind a modified v 
Ill I 


lk den icuum 
Control 


can be 
AWRA 


the 
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again 


Plastic filter designed for water meters is cheaper, better 


Impact polystyrene is the filter 


material 
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For clean, 
crisp, 
opaque 


drawings- 


Use 


Wa -k44744> 


Imported 


ol 
2 
Pe 
= 
« 
> 


Castell 


“saturated” with graphite of 
more than 99% carbon 
Masters the world over have long } t. If resu rk 
ee Ps ee oe CASTELL turated 
ae ns 
Make a Series of 
wit your CASTEI 
You owe it t 


AW’W. FABER-CAS 


NEWARK 3, N. J. 


V he lBuckit/ 


' 


Castell in Canada «+ Write Hughes Owens Co., Ltd., Montreal 


PREFERRED BY PROFESSIONALS IN EVERY CIVILIZED COUNTRY ON EARTH 
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What’s happening in SCIENCE 


Assisted solutions 0 agit relays Meee. briefs . 


e this pre DiCcM 
\n ui ial solve ( tl 


\s thev point out, atomic nucl Dislocations in metals 


in which fusion is e d at Oak Ridge National | 
ul vi vith the aid of neutt 
techniques. Measu 


ulting 


onducti 


Noble gases 


Gravity-control 
theories can pay off 


tity 


Measuring temperature 


in the millions 


} 
the 





New ferromagnetic crystals are transparent, can be permanently 
DuPont . v9 magnetized, display magnetic domain patterns, like those at right 


hard” magnet when viewed in polarized light 


Crystals here are barium compounds 


magnetization but DuPont has also produced transparent strontium ferrites 
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Bee oe 


NOELTING 


oe 


F'aultless Casters 


Provide many new ways to increase : 


efficiency of mobile equipment 


Faultless 


These five Faultless Caster installa- 
tions are examples of the versatility 
and broad scope of the Faultless 
line. Whether you want to move 
50 pounds of delicate instruments 
or 15 tons of sheet steel, Fau!tless— 
the “Complete Line’ backed by 


FREIGHT HANDIL 


Series 900 
enable 
mplete 


nearly three quarters of a century 


ne man t 
fc : : ading 
of caster-making experience—as- 


sures you the right casters to best speedily 


do the job. 


AUTOMATIC 

TOW LINE 
Series 1100 Caster: 
two-level trucks increase 
production of upholstered 
furniture as much as 40% 


Ask your Distributor! 


Your nearby Faultless Industrial Distributor main- 

tains a substantial inventory of Faultless Casters 

for immediate delivery. He and one of the stra- 

tegically located Faultless Sales Engineers are avail- 
able to work with you on every han- 
dling problem in your plant. Both are 
listed in the phone book Yellow 
Pages, under “‘Casters,’” beneath the 
Faultless heading. 
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shipments go out 





Write 
for Evonsv 
FREE 
Condensed 
20 PAGE 
CASTER 
CATALOG 


Faultiess 


») 
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Faultless Caster Corporation 
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Better strip 
from metal powders 


produce stro1 


Veen 


in of 


cont 


ibout § 


il application 1 exper 


ver: but the te hniqu 


other metal 


LUTaU 


for calcium 


New jobs 


m metal 1s ched 


ittention as Bervlliun 


Hardy 


ind » 
Its chem 
ble us¢ 1S 
lubricants 
A slug of calcium about 1 by 1} in 


+ 
might be attached to the crankcase to 


‘ 
1 neutralizer for crankcase 


neutralize crankcase acids and extend 
life of both the and the 
engine. ) 


lubricant 


1560 F and boils 
it 2600 I t can be cold-worked to a 
close to 17 
annealed strength is about 7,000 psi 
Electrical res 
ductivity are 


Calcium melts at 


sile strength ,000 psi 


istivity and thermal con 


roughly comparable to 


those of magnesium, and calcium is 
little lighter in weight 


Base 


WY 


calcium metal in 
small lots, 

$4.55/lb. Simple extruded shapes can 
be supplied for about $10/Ib, though 


lose-tolerance 


price of 
purity, in 


sheet is considerablh 
SIS to $24 How 


ver, it’s expected these prices can be 


IMOTC expensive 


ight down as production increases 


briefs .. . 


New resin finishes will be dolling up 


1959 cars with longe 


gloss. GM is switching to new 
icrylic coatings (PI 
Chrvsler 
] 


ind alkyd types 


At Chrvsler, the 


durability and 


the Big Three 

lasting 

Sept. 15, p 00 
¢ 


while is betting on 


POX) 
claim is “up t 
fade resist 
and ability 
, 

long as two years in ave! 
+] 


twice the 
ince” of previous coatings, 


to take “as 


ige service before anything more than 


1 wash is required 
Che Chrvsler 


primer and top coat 


are both new. Primers ar 


based; 


C p XV 


while top-coat enamels are 


ulkyds, but have coconut oil in place 
f soya or linseed compounds, and 
iS much Til iin 


formulation 


two to three times 


is in earlier 


Polypropylene plastic 
velopment quantities” 

lable from a 
Co (Standard Oil 


Ire dy 


new 
f N] 
marketed 


two Comipanic . 


Aug. 11, p12 


ind S Id 


duced 


Spence! 
material for resale 
sla 


on this new ] 
sept 
pt 


sec Coming 


Substantial price reductions 

by several plastic and resin 

in a frank effort t | 

Amon 
Polypropylene, 

by Hercules, to a | 


Epoxy resins, dt 


new uses 


the range of 534¢ for 


liquid, by Shell 


rubber 





Ti and Zr 
at half the cost 


Cast 


valve parts, and complex impellers 


titanium and zirconium 
like the one pictured here can be 


produced at considerably lower 
cost than has previously been pos 


Metallurgical 
Recent im 


sible, says Oregon 
Albany, Ore 


provements in casting techniques 


Corp, 


permit substantial cost reductions 

50% or more in the larger sizes 

in such items as diaphragm, pat 
tern Y, 
is ready to produce them commer 
cially; is also working on other 
techniques for fabricating these 
metals 


and glove valves. Oremet 





New casting techniques permit substan- 
tial reductions in cost of titanium and 
zirconium parts like this 5-in. centrifugal- 
pump 
is making them 


impeller. Oregon Metallurgical 
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modern greases are not always compatible... 







... thats why its 
important to assure 


complete 


= aecse with 
Lubriflus hx 


exclusive feature of 


U.S. MOTORS 


CIRCLE 56 READER SERVICE CARD 
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when strip-outs 
cause re-do's! 


lake any operation where assemblers must match-up 
tapped holes, avoid cross-threading, and drive machine 
and you could be sitting on dynamite 
“ work stops or 


crews into place 

When strip-outs occur (and they will 
the piece must be removed from the line. The hole must 
be enlarged, re-tapped, a larger screw used, and you 
know what this means to employees working under a 


bonus plan 


Or take the case of our Portagraph units,’ says MR 
Ek. G. LAYER, ENGINEERING SUPERVISOR AT REMINGTON 
RAND SYSTEMS DIVISION IN TONAWANDA, N. Y. “Here, 


~ PARKER-KALON 


Self-tapping Screws ; 


where plastic sockets are mounted, assemblers had to 
hold nuts in place under a steel sheet while screws were 
driven down from above. Get on the receiving end of 
bitter complaints about cut and bruised fingers, and you 
start looking for a better solution in a hurry.” 

The solution to both problems was simple. When 
Remington Rand switched to PARKER-KALON SELF- 
TAPPING SCREWS, these labor grievances quickly disap 
peared If you'd like advice on proper types of tasteners 
for your product, a Parker-Kalon Field Engineer will be 


glad to be of assistance 





PARKER-KALON DIVISION, General American Transportation Corporation, Clifton, New Jersey 
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CERAMICS 


This is an unretouched photo of a broken 3” thick section This is an unretouched photo of a broken 3” thick section 
of Coors high alumina ceramic, formed by the I/sostatic of high alumina ceramic, formed by the conventional 
Process. It fractured smoothly and shows a completely wet process. It clearly shows typical voids and hidden 
homogeneous structure. There are obviously no voids or stress patterns inherent in all conventionally made, wet 
hidden stresses to cause failure. process ceramic parts. 





COORS TECHNIQUE PRODUCES UNIFORM PAR 
WITH NO HIDDEN VOIDS OR INTERNAL STRESSES 


Design uncertainties of cerami hydraulic pressure. An accurate inside fore it is formed, the machined blank 
strength and unformity are completely contour can be formed by pressing the go directly into the high temper 
eliminated by the use of Coors Alumina powder around a metal arbor. The uni-_ kilns. Unpredictable dryi: nect 
Ceramics formed by the /sostatic Pro- form pressure from all directions pro- in wet processes is thus ¢ 
cess*. There are no variations in proper- vides uniform compactness and com: With Coors Alumina Cer 
ties betwee one cerami part ind plete homogeneity The final outside made by the / sfatic fT 

ther. This is the ¢ y ceran I shape is formed by machinit the blanks mineer can ace irately de 

tech que that ca larantee ini- In a wet process the ceramic parts, chanical and elect: il pr pe 
formity between ceramic parts once formed, must be dried. This drying impossibility wit! y ord 

UO de of the park p! field, action causes hidden stresses to develo; ods of for r cer For te 
Coors has pioneered in_ isostatically And finally, the volume occupied by mechanical and electrical | 
forn high alumina ceramics. In this the water is replaced by air, formi send the coupon below. Part 
lor! technique, blanks are initially hidden voids and we ik spots design will be furnished at 1 
pr duced by pressing dry infired Since the | wdered ceramic material *Coors # 

Pp rwdel in a& rubber n ld under I h used in the ls Stall Process is dry be- } we 


Coors PORCELAIN CO., o¥8 9th St.. Golden, Colo 


Please send me detailed Bulletin 1055-A on Coors High Strength 


Cc OO Re PO RC E LA a PY! Alumina Ceramics and Coors manufacturing facilities 


NM seeseeseeeees — Titte 


COMPANY shigielin 


Manufacturers of High Strength Alumina Ceramics Ad drei rcrneesessemmnmernneee 


GOLDEN, COLORADO CGR excesecrestoenseveceneepecsssoses . . Stote 


Please refer to our 12-page cotalog in Sweet's Product Design File 
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New program timer features complete adjustability 


In many applications, a timer has a 
“standard” job to do throughout its 
expected life, never requiring a change 
of timing sequence. But in many others, 
it’s desirable to be able to change the 
timing sequence and the intervals mak 
ing up the sequence in acomplete cycle. 


The new Cramer Type 511 and Type 
521 Cycling Timers fill the bill for a 
unit combining high accuracy with 
complete field adjustability of as many 
as eight individual timed intervals 
Although these timers can be supplied 
with preset cams to fit the needs of a 
present application, the added feature 
of adjustability makes them the ideal 
choice where the timing sequence may 
later be changed. 


Operation 


Applying power through an external 
sustained contact starts the timer, which 
continues to cycle until the control con- 
tact is broken. Full cycle time is the 
total time range of the timer specified, 
and may be selected from a large num- 
ber of available ranges. If desired, the 
timer can be wired to perform one 
cycle and Stop. 


At the start of each cycle, the snap-act- 
ing SPDT load switches are in the int- 
tial positions specified (or established 
through adjustment) by the user. As 


the cycle progresses, each load switch 
is transferred by its operating cam to 
open or close its connected circuit at 
the required time and for the required 
duration, 


Timing Cam Adjustment 


Each SPDT switch is operated by a 
double cam, one section to close the 
switch to one contact, the other to 
close it to the opposite contact Depend 
ing on circuit wiring, either of these 
“make” or “break” the 
load circuit. Each section of each cam 
is independently adjustable through 
full 180°, without disturbing any othe! 
cam setting, by means of a small span 
ner wrench furnished with the unit 
Adjustment is indicated on a dial which 
is marked in percent of total cycle 
time, permitting accurate selection of 
the desired “make” and “break’ points 
for each load switch. 


actions can 


Features 
TIME RANGES 


From | cycle in 6 secor 
] 


to | cycle in 48 hours 


From | to 3 ( 


> 


LOAD CIRCUITS 
or from 4 to 8 (Type 5 
trolled by a totally-enclosed 
quick-break SPDT switch 

amperes at 125 or 250 


ductive ) 


Field-Adjustable Program Timer Type 521 


OPERATING TIME Minimum operating 
time for each circuit is approximately 
1/30 of total cycle time 

ACCURACY 


circuit, 


At operating point of any 


ray between any two cir- 


2 
t 
CUS , 


MOTOR Cramer high-torque synchro- 
nous, for 115 and 230 volts, 25, 50 and 60 
ycles. Motors for operation on DC or at 

t requencies are available in limited 

1Zes. 

For detailed information and complete 
pe Cramer Controls 
7, Centerbrook, Conn, 


cifications, write 


orporation, Box 


THREE MORE WAYS TO SOLVE YOUR TIMING PROBLEMS 





VARIABLE-CYCLE PULSE TIMER TYPE 650 
Makes or breaks an electrical circuit for 
a fixed period or “pulse” of 
122 hours, at continuously repeated in 
tervals that are adjustable from 
to 24 hours. By choice of load connection 
control can be based either on the fixed 
pulse time or on the adjustable interval 
between pulses. Cycling period can easily 
be changed during operation 


second to 


4 second 


ADJUSTABLE PERCENTAGE TIMER TYPE 610 
Makes or breaks an electrical circuit for 
a variable percentage of a basic fixed cycle 
time. Desired percentage of total cycle 
time, for ON or OFF control of the timed 
device, is adjustable from 4 to 96 in 
steps of 1%. Total cycle-time ranges from 
15 seconds to 24 hours. Internal cor 
tions can easily be arranged so that tl 
load circuit is either closed or open for 


the indicated percentage of the full cycle 


OF 


CYCLING TIMER TYPE 571 
Provides reliable and inexpensive control 
of repetitive switching for built-in appli- 
cations. One through four poles, SPST or 
SPDT open-blade switches with contacts 
rated at 30 amperes, each controlled by a 


timing cam specially cut to user’s require- 
ments. 18 standard speeds from | rpm to 


rpd, plus many special time ranges. 


CRAMER CONTROLS 
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CORPORATION 


Box 7, Centerbrook, Connecticut 


CIRCLE 59 READER SERVICE CARD > 





eee eee ees SOS SS SESS SSS S SSS Sees esau” 


Monutacturers of High Strength Alumina Ceramics 
GOLDEN, COLORADO Cif caresecevsincanenssnnecqeesenmienessocoscenscscsssoceccecs SIGNS 
Please refer to ovr 12-page cotolog in Sweet's Product Design File 
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When you need steel fasteners that 
look their very best, order Beth- 
lehem electroplated fasteners. 

Bethlehem bright-zinc-plated 
fasteners enhance the appearance 
of bolting applications because they 
have a smooth finish that is shiny 
and rich-looking. They meet ASTM 
Specifications A-164-55 RS, LS, 
and GS, and can be produced with 
definite classes of thread fit in all 
sizes up to a length of about 30 in. 

Bethlehem cadmium-plated fas- 
teners are also available, made to 
ASTM Specifications A 165-TS, 
OS, and NS. Type TS is the most 
popular thickness. 

Where conditions call for in- 
creased resistance to certain types 
of corrosion, we have the facilities 
to passivate electroplated fasteners 
by means of a dichromate dip, or 
by using surface conversion coat- 
ings, such as iridite and cronak. 

Regardless of the styles or quan- 
tities you need, just say the word, 
and we'll have a representative 
call to tell you more about electro- 
plated fasteners. 








BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation ETH EHE 


M 


BETHLEHEM STEEL Bias 











oO SIASEE 20 REAVER OERVILE TARY 


SIARLE OF REAVER OERVILE CARY 


TERE WATIZONAL SCENE 











Designers who look to Nylon look to WAATWFEONWAEZL first 


For fabricated parts—or for extruded 
trip, rod, tubing or special shapes 
find National 


source ol 


a dependable 
Nylon 


may 


you ll 
primary Costly 
time delays favor 
100 usable parts 
National Nylon 


produc tion 


molds and 
the delivery of 
fabricated from 


and timed to your 


needs 


In Canada 


® NATIONAL wutcanizeD FIBRE co. 
‘a 


18 
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In many cases, fabricated parts 
from standard or special extruded 
shapes give you more design freedom 
at no greater unit cost. Buying from 
the source makes this possible. Be 
fore you “‘freeze’’ a molded design, 
talk with your National Sales Rep 
resentative 


Check him, also, 


for your other 


basic materials needs— PHENOLITE 

Laminated Plastic, Vulcanized Fibre, 
PHENOLITI Many 
grades from the more than 100 avail 


able 


stock’’ for immediate shipment 


Copper-clad 


including Nylon rod—are “‘in 
For 
Nylon sizes, grades and properties 
write Dept. H-9 for our Technical 


Data Folder 


NATIONAL FIBRE CO. OF CANADA, LTD., Toronto 3, Ont 
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ee 


mph iwineer wants to know. 1] 


I flew into Moscow in a TU-104, at 500 to ¢ n 
2 ind 30,000 to 35,000 ft altitude. This is the fastest isits, test data and design 


most uy] 


ptodate passenger transport in regular service the object met all safetv an yerformart 
and the Russians are reportedh planning to sell it ments in the country to which it would go. \ 
Seats are commodious and comfortable (2 on left, tween Russian and non-Ri i 
3 on right), there are Persian rugs in the aisle, th versation is difficult, techni t t 
nterior is clean and open. The reading light is built impossible. Even the most npetent 
into the seat ahead and looks like an automobile ash fall down in this area. Tw nterpret 
ceiver inverted. Walls are trimmed with occasional nt specialist at th it 
pillars with bronze caps and there are plated-tubing isits, and both w fr it t 
rcel carniers above ! r technical 
But the quiver you feel when a DC-7 hits a cloud n wa f life and w f t 
ecom 1 solid slam in a TU-104, as if vou had ymmon groun th , ( 
valked into a barn door in the dark. It’s noisy; there trouble there t Can \\ 
re no a its, no stewardess-summoning button haser having tl 1 of Ru 
The reading heght is me ther directable n mecient bl t i \ t t i 
| if in oxvgen mask built into th low ig t ] t l 
ick: Iw i | mine | iuse th | i t 
p b I start was ( 1 into m 1] I t f f 
uld lv h f da the bin w 1 t I} 
presst ( t ! } 
I’m ninded of th things bv an article in “i] \ tant t t 
\eroplan¢ London) for Mav 20, that discusses th 
varriers to eftective K.ast-West trade in capital go d. W t t S 
(he author points out the immense difficulti ( 
distance, in language. in writing, in methods of doing 
usiness, and in ideology if we raise the business cur of t 
tain. It’s one thing to trade foodstuffs and timber t t 
they're relatively simple. But highly technical goods kets. But g ito th t SS] 
like airplanes, machine tools, instruments—are f if f 
something else again, particularly when you consid ft ket tron t. aut 
that the USSR and the West have been living s p t tl ( t 
ite lives for 40 vears K ! \ t ct 
There's the pri blem of conveving informatio1 least vd \A \\ 
10ot just an instruction manual, but the details an 
y » 
4 f 
INK WG AM ae 
\ 




















Take a new look at 


TOTANTU WM 


Tough to fabricate? Not today. With 
Mallory-Sharon’s strict quality control 
and continuous research, titanium 
becomes a metal of uniform quality and 
predictable characteristics. It’s being 
successfully machined, welded, formed 
to exacting specifications ...in both 
aircraft and commercial applications. 

Check the examples shown here... 
then contact us for technical data or 


assistance on your specific application. 


For Machinability — ]mprovements in the 
chemistry of titanium now permit it to be 
machined as readily as stainless steel 
Mallory-Sharon guarantees a maximum of 
0.1% carbon—an element that causes 
machining difficulties if present in higher 
proportions. 








For Weldability— Commercially pure for Formability— Tifanium sheet as  ForTechnical Data— Technical brochures 

titanium and some titanium alloys can stretch-formed for jet engine pod. Since are available through Mallory-Sharon 

be arc welded with good results, pro Mallory-Sharon titanium is certified in on machining, welding and forming of 
led weld area is protected from con a definite strength range, spring-back is titanium. Write us for literature on the 

tamination by the surrounding atmos predictable and allowed for in dies process in which you are interested. Our 

phere. Other satisfactory methods Fabricators report very low scrap loss strong Service Engineering grou] 

include spot, seam and flash welding with uniform strength material able toassist you on specific applications 


MALLORY MS SHARON 


MALLORY-SHARON METALS CORPORATION +: NILES, OHIO 


Integrated producer of Titanium ¢ Zirconium ¢ Special Metals 
\ ; 


\ 
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British Slash Weight, Size whol 


mon? com gmesed 
. . . I ve tel tu t 

of Aviation Equipment Weight advantages of | 

‘ Mil I] iT | ' th 

FARNBOROUGH, En Reductions in airliner project. In such aircraft. adia ult f the #] 

size and weight of airborn« electronic tic Compression of air gives ambient ind = light it 

equipment—resulting from the trend temperatures around 300F, making it Pyyp 

to transistor highlighted the annual impractical to use air as a heat tran if f 

aircraft and equipment d 


display her porter or low temperature heat sink 
TS in product But the liquid-cooled system ji 
design is still behind US hy use =6to: «have important advantag 1 OTHER SHOWPIECES 
wailability of transist doesn’t match with subsonic aircraft 


I 


Howe er, use of transist 

















ely t 
the demand Components ar lose mounted = floating t 
® lectroni nplifer from Stand ther side of a ducted aluminur } 
ird Telephon ind Cables Ltd is heet that form part of the closed 
than 3 the y ight of its tubs liquid-coolant rcuit his eet 1 ( 
counterpart and consumes 1/20 the rigid enough t t as a chassis and Roy R Fst \{ 
power. Airborne teleprinter equipment can easily be bent into | r S-shape ng-head st f 
which re eve nd prints c ntinuou ror ntainment purpose In Ipe! ntroilec t I 
weather reports at 100 words a min nic installation ealed cylin f ¢ 
ute weighs 45 lb and nsum 1.5 itaing mounted in 2») t 
watts. It is currently in experimental type fla Coolant passed tl ig] t ' 
use by BOAC Th ime compan icat X hangs t lightly ] t 
mphasized the im tan f tran t fuel t t t 
sistors in an extremely accurate radi High heat-transf haract t e\ 
iltimeter for the blind landing system tem from ability to tailor th ling veight t t f 
now under development in Britain uct matrix to suit areas of different t t 
The instrument reads h ight to with heat loading in the chassi The n f 44 f f 
in 12 in. to obtain thermal segregation of “hot | l t 
® An over peed ind ngine-rotation mponents | spa eparation ! t 4 1 f t 
indicator, claimed to b. the first item largely removed resulting proximit \I t 
of airborne contro] equipment to b f coolant to heat sources leads ¢ ( D t 
fully transi tonzed. wa introduced by mpactness and flexibility of th t 
Pye ltd Th unit, wh h us potted t la ut H cher th rmal ] } ee’ t t t 
omponents and printed circuits, wa 
leveloped f{ the R R Con 
vay bypass engine. It flashing 
cht ( it ) ) + 
1 mall ngine-n h n 
rator 
ehh tri eg h ht 7 th } \ 
decled ush —_ that 
has sil m rectit tatin h tl 
haft. Rectif f xcitati 
nt to t 1 alternating fiel 
f : ' voit r } 
ternat til it 40 
; OU tact tre i 7S 
nd | and weighs only 87 ] Che unit 
ta t r 
1? I+ 4 } ) 


\ ’ , : amr Turbo tugboat for airliners 
ecw uk n nnigu I 
a . f Powered by a 240-bhp gas turbine 





} P 
. R 1} sage anding gear of a Dig jet airliner (he t B t St w 

+ ; +} 4 + 

\oval KK 

rovers af rear of the tug rotote the } ratt whee s the r ne we 
nt, W cl ned t perior ft ' -y 
i } ! tractior Only 49 in high, the tug easily drives henens wing £ made, 
} r y cuctan 7 . rhe na 
ther Olney Cll 1} \\ on il} Turbo tua deve ped by C { ; MA r ; 
. ] } . y . r > 
um d_ basis Vhi idvance ¥ Boeing gas turbine, rated at 210 gi np, w r e-stag ' 
1 for #) Briti h upersoni ’ 


> supply air for Starting jet 
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HOW TO BEND Gi 


has a magnesium base alloyed with blades have proved reliable in lower 
BARS and TUBING ilve rare earth metals and zircon ing metal temperatures, and ; 








ig od 
ium Ihe makers, J. Stone & Co, over-all life in commercial service is 
Depthford, London, have named this predicted. ‘The engine develops 5235 
alloy family MSR, and claim it offers bhp, weighs 2000 Ib and cruises with 
\ HOW TO BEND... proof stress previously availabl a fuel consumption of 0.38 Ib per shp 
} ] , ¢ vs ro ) < , , 
OFF CENTER EYES only with duminum base alloys. Prop per hour. This is better than any pis 
y erties require a 2-stage heat treatment ton-engined type and matches con 
=s 0.] ffset vield st : het , g j ] thi | 
1am ofts eld stress 1s between umption of good diesels for a thirtieth 
x HY - \ Insert bar stock be- 20,000-22 psi. Ultimate tensile if the weight 
‘~*ecat Pin and . 
\ ia tween Locking ' +] 1) O00 ; art 
. ' Radius Pin of desired renew) 1 ,VUU psi vith 2-4 
] 
size. elongation. Density is 1 oz/cu in. Sanra Monica. Can Lear, Inc., 
= e Creep resistance said to be good at nanutacturer of aircraft instrumenta 
aaa {00k and comparable to other mag tion and flight control equipment has 
=< ahr Set Forming Roller : rp ; sates : my 
S tee} 4 against material and ire earth alloys above this temp innounced a plan to provide minia 
{ advance Operating @ The ‘I'vne model Shaft Turb En turized automatic flight eq upment f 
Arm. ine, claimed by Rolls R e to have private and business plane us¢ He 
en 3) lowest fuel « nsumption of any uid that this will be necessary if the 
= vy } Complete operation known aircraft power plant, has high proposals now under consideration by 
k _ y with one steady move- compression ratio of 13:1. For thermo — the Civil Aeronautics Board are passed 
t , , 
ft — dynamic reasons it most probably has which would require such planes to 
high gas temperature as well, though ry equipment equivalent to that 


HOW TO BEND... this is not disclosed. The air-cooled d by the commer ’ 


TUBING 
ma = ie Clamp tube. Insert Fol- Sonic Vibrating Filter 


eo ee 
=. Requires Less Power 


Jj @ aie a i Ne Manteo 


a — Advance Operating lid or vi iterials th of lv « t in 
Bla ad tif paw Baral strikes I | \ t ve th r } vit ++ n f th itenan 
S ¥ 4 " uct Ve ql | \ t ne later i te d | I} \ 
nhown t in tl ( l l lars th ig t 
' © l ! tenary wit )] l yicked ip and m 
r Remove Follow Block, ‘ t th ad I ir motion t rom 
A t release clamp and re- ] trol net 1+ ‘ bn. d the end 
mo 
X% - 4 — Dri ipport t perimpost Depending on t 
I 
high | mon n the 12 ie Da itin veads have | \ 
| i t git u rt n 


Pad —, a 





r 


with 


DI-ACRO 
BENDER 


Complete details on forming rods and tubing with 
standard accessories as well as tips and technical 
data on angle, channel and other materials will be 
found in “it's Easy to Bend", a 32 page summary of 
Di-Acro Benders and bending. A copy is yeurs 
free of charge 

Censult the yellow pages ef your phone book for 
the name of your nearest Di-Acro distributor or 
write 


| 











pronounced die-ack-ro © eS, 





re th o*., TT) 
O’NEIL-IRWIN MFG. CO. mevaiwoetine 
333 8th Ave., Lake City, Minn. rie iL iay 
& ____ eee 
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vibrations, greater efficiency for any HERE'S HOW A MILFORD RIVETER 


screen size used is claimed. The mult 


ple head drive also permits the use of cuTs PRODUCTION cosTs, 


finer reens—up to 400 mesh is p 


ible | SPEEDS ASSEMBLY AUTOMATICALLY! 
Built b Rhewum Remsch«¢ 


Germany, the filters are distributed by 
United Specialties ¢ of Illinois, 97 
Cottage Gro Ave., Chicago 28, Ill 


lron Powder Parts 
Have Steel Composition 













lo_epo—An iron powder that pro 
ides 4600-steel strength levels with 
n ns t ia 
bii¢< et tt ( i t iit 
D q ting at n na ITC \ 
ecte to extend the held Dp 
tion of metal powder part Graphit 
id ifions of ] tr th owder bef ré 
ng provid $()-5 } lt 
mate strength; 0.4 t mixtures 
provide lt {) tit? DSi 1S 1Rn ail Dsl 
ill with 
ig nh in in l id vith . 
- : plunger. The spring-loaded 
; et . ; * . 
recedes, guiding the rivet 
ok 
Ci 
) 
Ra 
} ; hilit + 
t mk 
> 
I 
| 
R St ( 
Metal Pows 1) 


6-State Science Money 
Goes Mostly to R&D 





\\ ASHIN I N i 
Nat S 
The floor-mounted Riveter shown here is only 
wen one of a full line of automatic riveters by Milford. 
? f 
Bench or floor models . . . single or multiple 
mn spindle . . . manual or automatic operation, the bn 
Contained in t Milford Riveter line is designed to solve your L 
S itific Activit Six State C toughest assembly problems, can be adapted 4 
4] : to your particular operation ~ 
f California. ( ticut. N For a complete line of tubular rivets 
‘vee New Wosk Wort ( for fast, trouble-free assembly 
: look to Milford! 
id W SIN 
| } } 
+ + tr + > + 
+ } ft > + 


MILFORD RIVET 
& MACHINE CoO. 


MILFORD, CONNECTICUT @ HATBORO PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ NORWALK, CALIF 
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Capital Spending by Manufacturers sei." tie thi oan 


on the Rise—Finally msg is 


ducers are scheudling 


vnilly 
' nillion 
\V ASHIN igs t ital T u ng ) l ; 


decline 
expenditures or | 

On the basis of the su 

rnment forecasters hgure 
pending now would amount 

ym this year 

While increases in §] ng - + aoe 

@ \Machiner 


their ¢ ipital 


MaKCI 


during the past 
modest ones , 
Admini miulon this quarter 

dmini ‘ 


3 million 


planning 


f yurth qd 


Army QM Engineers Design 
Shoot-the-Chute”’ 


NA \TAss 


Table of Spending 


Expenditures for new plant and equipment 


by quarters, seasonally adjusted annual rates 
Billions of Dollars in 1957 
July-Sept Oct.-Dec 
Manufacturing 16.37 15 
Durable Goods 8.23 7 
Mining 24 
54 


Non-durable Goods 8.14 
} 
| 
} 


Railroad 

Non-rail Trans ] 

Public utilities 6 

Commercial, etc. (W 10 
37 

WwW ncludes trade, service, finance 


» and constructior 


Manufacturing 
Durable Goods 
Non-durable Good 
Mining 
Railroad 
Non-rail transportation 1 


Public utilities 


5 
Commercial, etc 2 9 
8] 


Total 3 
1 Estimates are based on anticipote 
penditures reported by business in late J 
and August 1958 


(2)—Includes trade, service, finance 


munications 
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to put a Lad SEE in your 


POWER 
DRIVES 


Plus performance, dependability, econ- 
omy...these are the extras you want in 
your designs. But if specifying power 
drive equipment, how can you be sure 
that you're getting plus values? 


One sure way is to consult your CHAIN 
Belt Man. Have him demonstrate the three 
important plus advantages you get with 
CHAIN Belt: 


1. Plus Value in Product. Whether it’s 
chain, sprocket, bearing, coupling, 
take-up, the built-in plws quality of 
CHAIN Belt products puts plus value 
in your equipment. 


Plus Value in Application Assistance. 
Your CHAIN Belt Man has the know- 
how to help you select the right com- 
ponent that assures plus performance 
at lowest over-all cost. Because he has 
a complete line, he can recommend, 
without prejudice, the right choice for 
your design. 


Plus Value in Service. From your 
CHAIN Belt Man in the field to the 
engineering and manufacturing de- 
partments in our plants, plus service 18 
yours to command. In application, 
product specification assistance, de- 


liveries that meet your schedules, 
Ne 4 


: . a — —— a CHAIN Belt has no equal. 


— 


For the story of the p/ws values in CHAIN 
Belt power drive equipment, turn the page. 


HAITIAN sect a 


QUICKENS THE PACE OF PROGRESS 
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values in... 


REX ROLLER CHAIN 


Che quality of any roller chain can be determined by two factors...its ability to 
resist wear and fatigue! A chain designed and manufactured to have a longer 
normal wear life and greater fatigue resistance is a p/us quality chain. CHAIN 
Belt’s quality in design... manufacture...control...gives you this plus ability to 
resist wear and fatigue. Here are two of the many important differences that 


make Rex Roller Chain so superior: 























IN | 
PITC bd TPT more! bs 3 We “yee " 
CONTROL ‘ ; . : 


In Rex Roller Chain, chain pitch is accurately controlled, not only in the pitch 
measurement in a chain strand but in each link in the strand. This means that 
every part of the chain carries its full share of the working load. There are no pitch 


variations to cause uneven loading with resulting early failures of chain parts. 


IN 
kK 
l-) LINK 


IS 


**/ PLATES 


Se 


An important function of the link plates is to maintain the pitch of the chain. To 
do this, link plate holes must be accurately located in relation to each other and 
also parallel. To control the drive fits of pins and bushings, plate holes must be 
accurate in size throughout the thickness of the link. Hole finishes must be 
smooth and uniform. 

You get these features in Rex Roller Chains through a special manufacturing 
technique of guided piercing of link plate holes...a technique that assures the 
exact type of link plate hole required, and puts the p/uws wear life and fatigue 
resistance into these top-quality chains 

For the complete story of the plus values in Rex Roller Chains, send for your 
copy of Bulletin No. 5725. 


CHAIN sev 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 


Roller Chains + Leaf Chains + PlateTop Chains * Double Pitch Roller Chains « Sprockets « Couplings 
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the values in... 


REX CHABELCO CHAINS 


Where you need power drive chains to handle heavy loads at slow to moderate 
speeds, the plus quality in Rex Chabelco Steel Chains can put p/us value into your 
equipment. These chains, in their service range, are your most economical choice 
... will transmit more horsepower per dollar. They have the rugged strength... 
the designed-in dependability...that resist heavy shock loads and tough oper- 
ating conditions. Here are two important reasons why: 


IN PLANNED 
TOLERANCES 


a 














The press fit of pins and bushing in chain side plates is an important factor in 
chain life...in its ability to resist shock loads. In Rex Chabelco Chains, these 
tolerances are “designed in’ and held through precisely controlled manufac 
turing techniques. Even the pins and rivets of these chains have highly finished 
surfaces to provide the required precise fits. You get the maximum bearing area 
for longest possible chain life. 


IN * 
POSITIVE 
LOCKS 


Turning of the chain pins in the side plates causes excessive wear in the side 
plate hole in any chain...destroys chain pitch...results in early chain failure 
In Rex Chabelco, pins have a special-shaped milled flat on the end which fits 
into a special hole in the side plate. This positive lock, plus the controlled press 
fits, prevents any turning of the pin...assures longest chain life. For the story 
on Rex Chabelco Chains, send for your copy of Bulletin No. 56-57. 


\ 


CHAIN sex: 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 


Chabelco Chains « Cast Chains « TableTop Chains « Drop Forged Chains « Sprockets « Set Collars « Elevator Buckets 
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the 


Combine the low-rolling friction of a ball...the 
high load-carrying capacity of a roller...and you 
have the plus advantages in Shafer Self-Aligning 
Roller Bearings. These bearings maintain their high 
load-carrying capacity under shock loads...con- 


tinuous heavy-duty loads under misalignments. 


RADIAL, THRUST OR 
COMBINED LOADS 


SHAFT DEFLECTION 


Jesign permits unrestricted 

loads permits | 
Inment. roller end wear 
flange at roller end 


Shafer free-roller design handles ra- 
r shaft deflections, dial, thrust or combined loads without 
loss of bearing capacity. There is no 
no need for guide 


values in SHAFER BEARINGS 


Specifying Shafer puts an important plus in better 
service...longer life for your customers. Remember, 
a Shafer Bearing will deliver its rated load capacity 
for five years or more. Compare this with other bear- 
ings with an average life rating of one year or less. 


Here’s why! 


Lily 


Under Heavy Load 


Under Normal Load 
SHOCK RESISTANCE 


The high inherent elasticity of the bearing-quality alloy steel rollers and 
raceways provides maximum resistance to shock loads. The elasticity of 
these rollers and raceways permits compression under load and shocks 


the contact area increases to fit the bearing area to the load requirement. 





Pillow Blocks Flange Cortridge 


Flange Units 
Units 


Cartridge Units 


Take-Up and 
Frame Units 


Duplex Units Take-Up Units 








For complete data on the plus advan- 
tages of Shafer Bearings, write for 
a ia iT your copy of Bulletin No. 55. 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 
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More Power Per Pound 
in New Army Tractors 


Fort Betvorr, Va Che BAT (Bal vith easily 
lastable All-purpose Tractor) one of ection 
two special tractor 
Army Engineer Re 


ment Laboratorie 


You name it... t M 
Bulldozer, grader, scraper, prime mover— All-purpose Tractor), it will weigh less thar 
this Army Engineer designed tractor will 16,000 Ib for 


do it all. Known as the BAT (Ballastable can be cclhcand ca aaaeb te of aa. Hot Water Key to 
Supersonic Wind Tunnel 
~P ; ; t+ 


, t M 


— . & 


~ \ 


ey 


Army crawler tractor . 


still in the aesign stage at Army Engir eer wil weigh 35,000 i Considered 


R&D Laboratories at Fort Belvoir will weigh nobile 
ess than 16,000 lb and when ballasted 


than the BAT, it feature 


end loading compartment 
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(Advertisement) 


DENGN CONSDRATON ye 


Critical Points in Acceleration 
Characteristics of Indexing Devices 


im de 
n almost instantane 


j 


peratec 


FIG. 1-- FERGUSON DRIVE 


weal 


the n 
lia 


re, a 


° e WZ 


vibrations 


AEC Outlines 


The numbe 
industrial plants in the US 


GENEVA, SWITZERLANI 


using 
] 


otops s has in 


times 1953 


since 
53 to $500 million 11 
r to Dr. F. Libby 
US Atomic 
Addressing the Con 


*ration 


elerauon 1 


1 at high iu es 

ioner Libby 

y of these cost savings now under 
y the National Industrial Confe 
Board 


total $1 bill 


MISS 


points to a m pe 


. 
n annually 


kne 


r R 


& D 


it 








FIG. 2-- GENEVA DRIVE 





e@ SEND FOR CATALOG 


( 


Machine Corp., 
dustrial Court, St 


30 
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Louis 17, 


Ferguson 


7818 Maplew ood In- 


Missour 1. 
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WHAT CAN YOU DO WITH 
THIS FLEXIBLE, DURABLE 
METAL-MESH FABRIC? 


Nuclear Power Costlier 
Than They Thought 


\ 7 JX acce pted for vears as a basic material for the fabrication of wove! 


Metal-mesh fabric flexible, durable and with open mesh —has been 
wire convevor belts. Recently, though, resourceful de ign and pro 
duction men have been finding new uses { this versatile wover 
wire construction. For example, slings for materials handling, pro 


tective curtains for torging operatior ntaining curtail 


heat treating operations, tread rei nen modert 
speed tanks, and even such domesti 


screen ind flexible room divider 


Here are the important phy 
fabric. How can you use then 
operations? 

FLEXIBILITY—s} 

flexibility You « 

or take it around 

OPEN MESH— Mesh 

to provide for the pa 

solid matter or } 

DURABILITY—this 

produced im any 

heat, cold, corro 

VARIETY—metal-mesh 

and in any of nin 

side, surface or end 


WANT A SAMPLE? 


Simply tell us what you have in mind as a possible use for metal-mesh fabric 
ond we'll make up a sample section for your inspection and testing. Our own 
Field Engineer in your territory will deliver your sample to you personally and 
discuss your application with you. 

Write direct or look under "Wire Cloth” in your classified telephone directory 
to talk to the Cambridge man nearest you. 


“((Ge) The Cambridge Wire Cloth Co. 


METAL-MESH WIRE 
CONVEYOR CLOTH 
BELTS FABRICATIONS 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
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NEW VACUUM METHOD a 
Using M-D 3-Lobe Blowers = and 
Unloads 1,200 Bu. of Wheat Per Hour '°<°s 


Supersonic flight chambers 
IS ft high, 1S ft wi +2 ft 
»h 1 temperature rang f 


DAY CO. “Ru” 1,2 





























MeD \ ft 
Computing centers in Russia 
| ito 1¢ 5 
} ta +} it 
' f +h . 
I il l 
! , 
! ; 
Vt J a ntire | SSR 
Vy 
e*r OE Oe @ |S | = == a» + + 


Connection for | I ! 


Suction-Pressure System 


NF 
ATKINSON “BULK KING” ACTUATOR” 
—> TO BIN 














Europe’s first beryllium plant 


I ( t 
Atkinson Milling Co., Minneapolis, un- Lt En ts w 
loads 1,200 bushels of wheat per hour ' 1 Encl 
(that’s 72,000 pounds!) from standard — Britair Ato | \ 
trailers with a new vacuum method using ‘ \ , 


M-D 3-Lobe High Pressure Rotary Posi- 
tive Blowers. The diagram shows the 

plicity of the new system _— ying an 
Atkinson ““Bulk King” Actuator, a Day 


Co. “R.J.”* Dust Filter and two M- D Blow- A closed-circuit TV camera t 


ers Operating in parallel. Economies are 





Only one operator needed low installa- 
tion cost—far less than for system of lifting ; n of th \-cub Na 
and dumping trailer lower shipping ; . P 
~ . _ il 
costs... elimination of dust and infestation I 
i n 
Two Model 5511 M-D Blowers operating in parallel! \ | 
furnish 1,600 scfm, 14° Hg continuous vacuum \ ~ 


It ystem can easily be converted to a 
pressure system for handling flo 
il. by cont 


M-D Blowers to the 


F-104 Gets Infrared 





! dicated by the Fire Control System 
licated by the ire Control syste 
{ e j e At ] 
t vo-stage M-D H Azusa. Cal \ 
P ( be Blowers, Models 5509 he Air | 
07.5 n handle 1,700 pounds of + | St 
| nute from trailer t rage bin t 
isk about other application f low- 
rf Specially designed suction nozzle enables one man to t 
1-D Blowers unload 40 foot trailer of wheat in 35 minutes \ \ 
[-(» 


WRITE FOR NEW FOLDER GIVING PERFORMANCE DATA 
M-D BLOWERS, INC. + 100 FOURTH STREET + RACINE, WIS. + MElrose 4-5521 


A Subsidiary of Miehle-Goss-Dexter, Incorporated 1 


3-LOBE 


FTF REO 


al 








ROTARY POSITIVE Blowers : 
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Electronic rearview mirror . 

in 1959 Chrysler Corp. models is equipped 
with prism that can be activated by tiny 
photo-electric cel when the latter is 
subjected te ntense ght. The glare of 
headlights caught by the rearview mirror 
generates a current which activates ar 
electromagnet to deflect the prism. New 
models will also have push-button heater 
controis that direct warm air anywhere 
in car through divided air ducts below the 
instrument panel and circular outlets above 
the instrument panel improved enameled 
exteriors expected to reduce polishing 
orporate 100% 


use of aiuminum particles (compared to 


frequency New finishes 


previous 60°%-max) to achieve wider range 
af i als 
of Bright colors Primer coat material is 


based on epoxy resins rather than alkyd 


resins tc provide mproved res stonce to 
Orrosior hipping (PE Sept. 18. ‘58 p 2] 


Soviets Claim Lead 
in Nuclear Power Race 


SWITZE} N | USSR 
\t 
Tr 
| 
] 
Dr. V. M. I f t] 
\ 
{ t nt 
\ 
| Sh t | it 
I ] } US KW 
t t 1 the US 
t > ( dated |} 
t t im » Pt.. N. ¥ 
} ‘ es | ] 
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IF YOU'RE FAMILIAR WITH STANPAT 


read column B only 


IF YOU'RE UNFAMILIAR WITH STANPAT 


read column 


Sse *, 





Thousands of firms 
save thousands of 
drafting hours 
with STANPAT 


STANPAT—the remorkable tri-ace 
fate thot is pre-printed with your 
standard ond repetitive blueprint 
items, easily transferred to your trac- 
ings by an adhesive back or front 
Relieves time-consuming and tedious 
detail of re-drawing and re-lettering 
specification ond revision boxes, 
stondord symbols, sub-assemblies 
components and cross-sections. Saves 
hundreds of expensive hours of 
drafting time and money, frees the 
engineer for concentration on more 
creative work. 


so simple to use: 
@® PEEL the tri-acetate odhesive 


from its backing 


@ PLACE the tri-acetate in posi 


tion on the tracing. 


@ PRESS 


into position, will not 
wrinkle or come off 








AandB 





| COLUMN B | 





NEW resin back STANPAT 
ELIMINATES GHOSTING, 
offers better adhesive qualities 
on specific drafting papers. 





THE PROBLEM 


Some of our longtime customers first 
“ghost 


called our attention to the 
ing'’ problem. Certain tracing 


papers contain an oil which could 





be leeched out by the STANPAT 
adhesive (green back) causing a 
ghost. 


THE SOLUTION 


A new STANPAT was developed 
(red back), utilizing a resin base 
which did not disturb the oils and 
eliminates the ghost. However for 
many specific drafting papers 
where there is no ghosting prot 

lem, the original (green back) 


STANPAT is still preferred 


WHICH ONE IS BEST 
FOR YOU? 


Send sampies of your draw ng 
} ‘ 


paper and we w elp you spec y 
Fill out c below 
; ‘ 

f f , 

r b ~ ‘ Ar 

F 

STANPA 

Ple i 

eke 

t t TANP? 
FIRM 

RE 
CITY ZONE Ate 
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i: pected that a 
ith a PhD in the engineerin 
omething 
in experiment. ‘That's his job 
test a svstem under varyvin 
opt 
iriables which 


ults It Ss as 


and 


jum combinations of 1 
most 
that 
tional background has taught such re 
the most efhicient testing pro 
edures. But the startling fact is that 


it has not. Out of a group of 75 in 


: > 
desirab’" re 


sumed experience educa 


il he I 


ne large laboratory—many of them 
PhDs—over +0) 


lanned an, experiment 


had never ictually 
Similar 


ms in other labs are not uncommon 


situa- 


; 


Ihe average researcher is probably 


Varql 


unlike 


clever about choosing the 
ible he test, 


nts, seeing hidden relationships, 


will combining 


ind explaining the mechanism of an 
But 


clever idea and the clever explanation 


unexpected result between the 


is some not-so-clever testing pro- 
cedure. ‘Time is lost, money is wasted 


valuable bit of in 
formation remains hidden, all be 
doesn't know the techniqu f ex 


nt 


! esign 


ind sometimes a 


At the Bottom: Poor Training 


Much of the troubl in be traced 

t px I laboraton technique it he th 
yarator chool and college level 

l llv the student performs only th 
rit il experiment This i ison 
rn tim fort. an ' ] 

} tandard ipparatu But th tu 
td yreciate that such d 


it aoc not ip] 
l 


| experiments, answering 
n to a question, re ult from 
‘ ; 
nan preliminar ind Major ex 


made by c mpetent peopk 


enters 


i long period of time. Hi 


the lab to find that the required ap 

iratus is set out on the table for him, 
ilong with a sheet or two of instruc 
tions and a log sheet for the record 


factors are all 


l idvance he 


he main determined 
why 
student 
1) 

ll planning and preliminary ex 
himself 


hort. And his experience and techni 


knows not how or 
It is foolish to ask that the 
lime is to 


ntation 


PCT ITN 
cal knowledge at this point in hi 
But with 
instruction in the design of experi- 


training may be inadequate 


ind ana 
rv through 


methodically 


ments he will learn to plan 


lyze his tests as well as ca 


the operations 


34 


FS 


' DESIGN 


“nT 


: OF EXPERIMENTS 


—blind spot for researchers 


rare 





ke 
i 
F 
3a 
at 
ea 


Pits 


PRIS 


as ee Cs sy 


Planning With Statistics 


When testing a system wh¢ 


eral variables have an effect on the 
result, a number of methods can 
used to find the optimum combina 


tion of variables. The classical method 


iggests that one variable be measur 


vhile ill others are held constant 
[his takes time and there is risk of 
ing hidden, essential information 
An ther method choose values for 
h variable at random (and by in 
tuition scattering them | if la 
vhich will expose major tre 
Most of 1 not luck nough t 
hit the useful area th Va n 
data th rt not idil anda 
lyzed mathematicall; 
With statistics, on the other hand 
the analvsis can be made systemat 
illy. Points scattered — statistically 


which are easil 


vield tables of data 
reduced to a series of equations. Ri 
earchers can give a mathematicalls 
omputed value for the 

variation. Any clerk can be 


make up the tables 


imount of 
trained to 
and prepare the 
equations for analysis on a computing 
machine. But the experiment must be 


planned and only a researcher with 


considerable technical knowledge and 


judgment can plan experiments or 

Data which have not 

been scattered statistically cannot vield 

statistical 
Industrial application of statistics 

a tool of the 


quality control departments for many 


interpret results 
information 
has been 


not new. It 


vears. Even design of experiments by 


Shooting fish in a barrel may look easy. But without knowing 
where to place your shots, a lot of ammunition will be wasted 

—and you may not even get one hit. Statistics tell researchers 
where to place their shots in experiments involving many 
variables—and gives mathematical tools for tallying the score. 


EDWARD R. SCHWARZ, Professor of Textile Technology, MIT 


means f tn But 


has it found widespread 


| , 
pplication in industry 


Statistics Ss mm 


nly recenthy 


Sampling is Critical 


The researcher must learn not onh 
the mathematical mechanics of stati 


tic but the methods of 


testing, tabulating and pletting 
well. Too often the sampling not 

npletel: planned ind is left t ! 
l ordinate who draws samp] th t 

neitl indom n ti 
f th il d pop ; 

| ; @ i¢ iS¢ nea 

tated by existing laborat 

nt lal it skill i 10t 
measure the desired qua t ) tl 
data may represent the desi qual 
ity with the desired precision, but not 


be representative of the end use of th 

\ manufacturer of fabric for 
neckties found that sales were declin 
ing. A check of the quality control 


department revealed they were testing 


product 


all yarn for tensile strength—apparently 
on the assumption that the majority 
of wearers were contemplating suicide 
by hanging. How much better to d 
termine the resistance of th 
to los 


gravy 


fabric—or its ability wrinkle 
overnight! 

In research, there is the choice be 
tween controlling certain variables, « 
studying their patterns of variation 
Ihe first is as dangerous as sitting on 
the safety valve of a steam boiler; the 
wmaZing 


second may prove an ource 


of information. § 
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HOW'S YOUR EXPERIMENTAL TECHNIQUE ? 














- ¢ 
_ Three research engineers are given the same 
‘ problem with the stipulation that time and 
a iy ‘GP : money allow only a certain number of tests. 
DY ’ Ley 
me . ’ : ‘ . . 
o> Each is to solve it his own way. 
Oz, i ¥ ss 
THE PROBLEM. 
An additive is being considered f i 
ating oil. Bearing life xpected t 
dependent upon bearing load and a it of 
additiy d VW iat th rt t 
f addit in load f i ! 1 te? 
— ie a: 
_ om a THE ANSWER 
/ dimensional form. Max i 
it approximately 0.1¢ } i 
~ , 
. i ad. Statist i all ft i a 
4 
Ce fa i ta 
i. a 
Kt : 
TH” Engineer A rand 
x : A additis nd ri load H itt 
co ©. -_ } > saft f+ 
x “a * ! i U ii ‘ | 
-_? A el } \ 
iat i 
i tr 
r : : | 
+ + + } , > 
: 
His test t k like t I 
Engineer B tah 
i. \\ 
11d \\ 
Results of his tests look like t 
Engineer € 
| I ts of a f I 
) i ations 
Ana tt d i { i 
] } + 
ind H i 
- —_ “ > > + + Tels 
Sa 
ind iif f } | 
I itt ed ; 4 
~ 
1 Design of 
i] y] i 
5 ° 1 il \ } + } + 
t 1 mput t i / 
2; 
a J GS 1 techn 1 \ l l ta at! fica 
.™ - { 4 k | } } t h 
4 ; | al t ul f 
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TRENDS in 





Orne product for large-quantity and another for small-quantity production have 


recently come out of the same design organization 


Placing perforated card for a particular airline flight in slot in reader (upper) head 
and punching dates, times, number of seats required and other details into 
keyboard section actuates centrally located data processor. Query is answered in 
seconds, even over thousands of miles of lines, and actual reservations are made as 
quickly. Designed for small-quantity production, housings are a vacuum-drawn copolymer 
reading head's face plate is brushed stainless, and keyboard panel is a 

phenolic-coated laminate. Latter unit can be flush-mounted in counter-top if desired 
The operation is simplified by using alternate bands of ivory and green 

to correlate information on perforated card with rows of lights and variously 

shaped and grouped push-buttons. Design credits Laird Covey and Thomas Helms 
industrial designers, Monroe, Conn.; J. L. Murphy and Stuart Harris of 

Teleregister Corp 


Decreased over-all height and broadened housing provide router with lower center of 
gravity—black cover and repeated, heavy horizontal lines emphasize it 
Cantilevering replaces two legs of former model, increasing visibility. Router is light 
illuminates work area and motor-cooling fan blows chips away. Handle shape 





fills operator's hands (important in heavy cutting and when lifting straight up) but still 
makes possible “‘finger-tip”’ sensitivity for delicate jobs. Recessed switch and interlock 
avoid accidental actuation. Depth adjustment is by vertical rule and graduated 

ring. Two models are available: 7g hp, 23,000 rpm; 114 hp, 

27,000 rpm. Design credits: Laird Covey and Thomas Helms, industrial designers 
Monroe, Conn.; James Godfrey and Kestutis Damijonitis of 

Stanley Electric Tools, Div Stanley Works 
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,HOTWATI 


precision 


> DGE 
HEATING 
UNITS 











: 


put heat 
on the “spot”’ 


in a hurry 





HOTWATT Cart: Heate 


HOTWATI tH i 


i I tanda cart 


@ Stainless steel sheaths to precision tolerances 
for complete contact 


@ Maximum surface temperatures to 1250°F 

@ Rigid external terminals with repairable leads 

@ Heating elements just beneath surface for 
maximum heat transfer 

@ Connections are S.S. screws and nuts or nickel 
alloy lead wires swaged to rigid EXTERNAL 
terminal tubes 

@ Standard units moisture resistant — liquid 
tight on specifications 

@ Basic designs are readily adaptable to special 
requirements, sizes or ratings 


HOTWATI Cartridge H 


2 ca 


HOTWATI 






eae HOTWATT, INC. 


contains full 


description, specifi Electric 
cations and prices for 

the HOTWATT line Heating 
Write for free Specialists 


copy of Bulletin 
200D 





75 Maple Street, Danvers, Mass 
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READERS DEBATE: 
“the little man can’t protect hi 


President Washington 
awarded patent No. 1 to Samuel ¢ 
Hopkins of Philadelphia for A dis | 


covery in the making of potash.” From 


(,corge 


that day patent laws and theory have 
been the subject of much contro 
versv. In PRODUCT ENGINEER 
ING (July 28, p 26) Davidlee Von 


“worth. Government Should Foot Legal Bill 


Ludwig insisted patents ar 
less paper unless the inventor can af \ 
ford lawsuits to protect his rights 

His article produced so great a r 

action from readers that this week's 

Points of View is devoted to thei 


writes Willard Hl. Rice 


professional engineer! 


comments 
consulting 


Patent Waivers Unfair Berkelev Heights, N] R 


Charles Ek. Brown, Davton, Ohio 
' | 
| ( 
{ 3? 
{ \l ( 
wh 
Attornes Norman S Blodgett, 
Worcester, Mass., disagrees with this 
t t t government-should-pay-concept, 
Mir. Von | t 
\\ 
© 
1] t 
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POINTS OF VIEW 


patents”... 


But a New York City attornes 
Julius Cutler leaves little hope for an 
indigent inventor when dealing with 


patent attorneys \ 


Another attorney Austin 
R. Miller, of Philadelphia, doesn't go 


this far, but does concede that 


patent 


Mr. \ I 


PRODUCT ENGINEERING 


attorne, 


\ | 


g savs Philadelphia patent 
Joseph Rossman He calls 
attention to section 261 of the patent 
law which states, “Patents shall have 
the attributes of personal property 

and the court shall award claimant 
damages adequate to compensate tor 
infringement | 


t savs Rossman 


Hints to Beat Patent Trouble 


LS 


savs Dudlev B. Clark, director 


Clark Electronic Laboratories 
Springs, Calit 
tort 
It 
US 
An 
\ 
1) 
A> 
t \ 
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P thin 


AS 


ve 


an improvement 
by TECHNIC 
| : . ' ' 
Kl ! trate to 1 t 
*K Lower Stress 


*K Higher Purity 


*K Finer Grain 


Writ or 


I 
TECHNIE ING 
5 ’ | Se | Se 
c ~ Cte ‘ TECH MIC. 18 


) 





PEOOOLTS OF HEitanCe 


lark St 





| North ¢ 


THE LARGEST ENTERPRISE OF ITS KIND IN THE WORLD 
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READERS DEBATE: 
“the little man can’t protect his patents”. . . 


; t +} d ; ' + +} ‘ . f 
! l tent t t , ee n l 
it it t tl 
If la nethin t t rt ts t 
; n thot th, ] \ } ; ++ ' 
} ill k tl 1 niet I 
t t if nh 1 
» tl US Patent Off S ( t 
’ + . f t 
West ( in | S 
} j + it } ) + + + + 
When US t t 
' ' n f n 
teeth ; ' \ a 


Improvements Are Necessary 
With ; + ' ; r 1 . 5 a f 


; 


Says + ; ‘ f 





Thomas E. Fisher. Cleveland patent 
attorne,s | not 1 "oe 


\Ir. Von 1 




















i 
f HINGES ewig . ‘ 
t | 
I 
\; 
at ie tie > new typewrite 1) th, ++ ; +] or f f } \ 
NO PROTRUDING HINGE BUTT Se eee , 
contew tn the 4 f ' 
CONGRESS STALLS . 

Another session of Congress has come niting the life of a patent to a maxi 
and gone without action in the patents num of 20 years from date of applica 
field. Sen Joseph C O’Mahoney’s tion or 17 years from date t ve— 

~ Senate Subcommittee on Patents whichever is shorter: ond a publicatior 
\ Trademarks and Copyrights is continu b aimed at cutting down on “de 
ing to issue scholarly reports on various TENsive patenting bta ng a potent 
aspects of the patent system, written not for commercia JSE but 
by outside experts But Congress paid precautior against nother nventor 
tr y | je that ! little or no attention to writing new patenting the same idea 
flush ’ th strean ed ta legislation The perennial effort te Probably all of these and thers, 
»verhaul patent fees never got out of will be reintroduced in the next se 
the House Judiciary Committee » of Congres But f wing the 
-etevery re f t O’Mahoney did make several pr gnificant increase finally made in the 
posals such as: creation of a single Patent Office budget about two ye 
ror piere Court of Patent Appeals; the so-called ago, Congress seems to have decided 
‘ trate 20-year bill aimed at eliminating to rest a while before seriou 
§ stalling tactic b ome applicants by 1aer } any hanges in the 1W 
Department 210, P.O. Box 38 
Harper Station, Detroit 13, Michigan 
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Surface Heating Guide 








How to choose electric heaters of 
the right type and size for your design 


Here is condensed information to help 





é TABLE I1-—HEAT ABSORPTION IN KILOWATTS TABLE 2 
you get the most economical electric OF MATERIAL IN PROCESS CORRECTION FACTOR 
heater for your surface heating design 
problem. Volume 
F 
hint Malis B 7 vhi of Temperature Rise in Subtract or Add 
& Material Material in 
tut + ] ne war ¢ as indicated to figure 
pe ul 1S¢ I | in Process Table 3 
ticul surf ting pplicati Process 50 100 150 200 250 300 ee 
The ¢ bartet (cu. in 
f — ¢ ‘ iy 1 .006 .012 .018 .024 030 036 Aluminum 30 
yaks 5 030 .060 .090 .120 .150 .180 Dry 
; 25 090 ©.180 .270 .360 450 540 Wood or Paper 50 
100 360 .720 1.08 1.44 1.80 2.16 Wet 
500 1.80 3.60 5.40 7.20 9.00 10.8 Wood or Paper 20° 
1000 3.60 7.20 10.8 14.4 18.0 21.6 Glass 40° 
Rubber 30 
This table is based on a ten minute working cycle times the kilowatts given above equals 
cycle. If working cycle is other than 10 min- the kilowatts at the new cycle. Table 1 will 
utes use following formula to correct values apply for all materials except for those listed 
10 divided by the number of minutes in the in Table 2. Apply correction factor if needed 
(da) f ting 4 D 
event kag 5 l , 
Gens l Electr tubular heaters For w ning t les i +3 I R 
plates, G-E vane heaters (ec) 
. } . j 6 ‘ Cc 
I fig + + f Cy y 
1 Find t lume i 1 i I t 
terial in process I ting I E] 
: sriridae heaters , 2. Figure needed temperature rise it I 
G-E cartridge 1eale i laa ia abate et poate DELIVERY TODAY P 
7 pe terial *: leeired fir ‘pee .er 1 El t 
: x 7 + i f Gert 3 try + ck 
3. Fin t t ’ . oom 
‘ eye SPECIAL SAMPLES: Y G | El 
F f Ta l ay t t l . é, ‘ 
t plat t strip those listed i T ble 2) Values f If s) ' visi 
heaters (c) Table 2 should be added or subt: : a 
G sertion heate PROMPT SHIPMENT: G Elect 
, Ir } + ] H + r . + S)} 
TABLE 3°—PLATEN HEAT LOSSES IN KILOWATTS le I 
Final temperature in degrees F 
Surface area of metal platens 
of metal platens ¢ GC E Ay ¢ 
in sq. inches 100 200 300 400 Sal Of 
G E ( 
100 024 080 .160 .280 e = 
250 060 200 .400 a. nn a ean 
500 120 .400 800 1.40 Section D723-12, General Electric Co 
Sch t New York 
1000 240 800 1.60 2.80 chenectady 5 ew Yor 
Please send GEA-6146, Surface Heating 
2000 480 1.60 3.20 5.60 Handy Selector Guide and GEC-1005 
3000 720 2.40 4.80 8.40 Catalog of G-E Heaters and Devices 


This table based on platens being completely uninsulated 


GENERAL @@ ELECTRIC 
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Fluid and gas sealing .. . 


Electrohydraulic valves. . . 


\l 
1D 
Intrex, 23104 Michig 
c Ave, Santa Monica, Calif 
13. Reade Serv 





QO) 
( Wi i e St. NI 
Low-static styrenes . 
\ 
Plastics Div. Mlonsante 
Chemical Co, Springfield, Mass 
- cle 14 Reader Serv € 
Structural fastener. . . 
Nylon-impregnated paper . 
rv 
¢ | ft. J 
Knowlton Bros, Water 
1 n ¢ + Southern Ave, South Gate, Calif town, NY 
Reader Service Card Circle 15, Reader Service Card 
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News 
about HYPALON 


Seals of HYPALON in heat 
exchanger are undamaged 
by 125 F. aqua regia fumes 


J. Bishop & Co. Platinum Works 
finers of precio net it M 
P h in d I 
tu t xchan ond 
re Tt \ 
} oO ? \ 
W 
Ne | H 
Hy! 
I 
I H 
H 
| 
I Dul 
© 





HYPALON 


ELASTOMERS IN ACTION 


Better Things for Better Living 
through Chemistry 


PRODUCT ENGINEERING 
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Neoprene shock absorbers 
replace flywheel 
in flyweight generator 


Neoprene was chosen by Lear, Inc 
ot Santa Monica, Calif., in the design 
of a portable 1500 watt engine- 
generator set that weighs only 35 Ibs 
It consists of 1200 rpm pet 
nent-magnet generator driven Dy 


toothed belt from a 400 rp n 


cylinder two-cycle engine 


There is no flywheel. It was eli 


nated to save weight. Instead, Le 





engineers have interposed nine cylin 


drical neoprene cushions in tn 
power train between the en 
crankshaft and the drive pulley (see i helt 
lr Wine) The cushions iron out made] h 
torque surges inherent in a one-cylin - \ ; 
ler engine be a 
Engine puls {ly ) 8 ! 
niorced I t a 
nt } , 
< by en I 
7 ‘@ \ ‘) 
OD Ni 
{> { ) 
vy . ne ) t 
\ Jha 4) c 
CH . 
r | 
1) 
. ) ' 


last ae | 


<< 
ow 


HY PALON’ -«¢ 
NEOPRENE 


0 2 
x 
< 
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LY SIGNIFICANT COMPONENTS | 
= “33 ATERIALS 
pecial . PROCESSES 
WIRE CLOTH Sete 
PARTS 





Vibrating capacitor . . 


i 


i Stevens-Arnold 
Inc, 7 Elkins St, S Boston 27 
~ircle 16, Reader 


Newark is the place to come for your fabricated wire 
cloth parts. We can save you time and money. We 
weave our own wire cloth so you have no quality 
control problem. We take care of production sched- 
uling . . . you have no idle manpower or idle machine 
time worries. We will give you a better part at a lower 
cost. 


For more data on this phase of NEWARK Service, 

send for our Wire Cloth Parts Catalog. If you have an 

individual problem and would like to have us recom- 

mend the best way to insert the wire cloth piece send 

us tentative drawings and specifications. If you are ‘ ; 

ready to order, we'll be glad to quote Self-locking inserts... 


/ 
NEWARK 
fe*accuracy 


Sinn ts. Acts as a brake for cylindrica 
<a ewar an "ides 
O 
x i t ind t ] B 


Plevyvak Co, 19 Jefferson St, Newton, NJ 


le Circle 17, Reader Service Card 
ire Cloth Cold-finished b 


ar steel... 


COMPANY vearestant parts 


treatment during 


351 Verona Avenue, Newark 4, New Jersey 
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to 1h in, 24 for lager THE 
sic Fes Lahn ——— LUMATROL 
sve eoie sce cow AUTOS EMCI cur sensirive 


ACTUATES ANOTHER SWITCH 
Heat-transfer fluid... PRECISION PRODUCT \\ : 





Nylon tie speeds binding . . . 





W. M. CHACE CO. 
ee Mor 1607 BEARD AVE., DETROIT 9, MICH. 
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the right combination .. . 


for electrical power generation and distribution 


| 


Take any assortment of conductors—solid, stranded or irregularly 


shaped. Add one A-MP Solistrand terminal. Bring them together in 
the proper A-MP Dyna-Crimp tool 

[he result is always the same—an electrically-perfect, crimp-sure 
attachment at lower installed cost. Top performance even in adverse 
conditions 

And Solistrand needs no servicing. This is especially valuable where 
you have power machinery that must be left unmanned for long 
periods. Check these important Solistrand features 


@ Exclusive double-indented crimp weds Solistrand barrel to conduc 


in a never-fail attachment 


® Crimping action of Dyna-Crimp tools forces combinations of c 


ductors into one homogeneous mass. It does this at exactiy the right 
pressure—no more, noless for maximumc nductivity and maximum 
strength with no weakening of conductors. 
Solistrand terminals are scientifically engineered in sizes to fit wires 
y g 
from No. 22 to 600 mcm 
And to serve you better, AMP maintains an international staff of 


field engineers capable of solving all your terminal problems 


Write for our Solistrand terminal and connector catalog 


AMP INCORPORATED 


General Offices: Harrisburg, Pennsylvania 
A-MP products and engineering assistance are available through wholly-owned 


y 


subsidiaries in: Canada « England « France « Holland « Japan 


46 CIRCLE 79 READER SERVICE CARD 





SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES . 





PRODUCT ENGINEERING 
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"cor | 
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Fishbone panel connector . 


Miniature pressure switch . . . 


17470 Shelburne Ways 


Semiconductor device . 


September 





i f Ohio Semiconduct 
ors, Inc, 1035 W Third Ave, Columbus 
S$, Ohio 


Nonlubricated bearing. . . 


Here’s high nai iia »+.ina full line of 


GAST =: COMPRESSORS 
and VACUUM PUMPS 


Dixon Corp. Bristol. RI 


24, Re le Service 


t 


Photocell control switch . . . 


GAST MANUFACTURING CORP., | 


SEE CATALOG IN SWEET'S PRODUCT OD 


P 1 t Berkelev/ Dvnami 
2831 7th St, Berkeley 2, Calif “Air may be your answer!” 


25, Reader Service 
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PRECISION 


FELT 
CUT 
PARTS 


delivered fast... 
from nation-wide facilities 





Special Service Offers 
“One Source”’ Responsibility 
And Improved Economy 

W 


American Felt 
“a 
a 


General Offices and Engineering 
And Research Laboratories 
78 Glenville Road 





Glenville, Conn | 
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| Beryllium oxide shapes .. . 









SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES . 





design 
engineers! 
CONSIDER 
PORCELAIN 
ENAMEL 











fa tie We w recommend 


j 
enamelers who e qualified 


12-position switch . 


nandie your eq rement 


MOST COMPLETE 
CERAMIC 
SUPPLIER" 





| 
| 
| 
“WORLD'S | 
| 


| 
Avion Diy ~ 


PI I il 


THE 
—_—_ 
o. HOMME 
COMPANY 
DEPT. 6031+ PITTSBURGH 30, PA. 
WEST COAST 4747 E. 49th STREET, LOS ANGELES 
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1] 


Park 


Industries, In 


NJ 


ACI 


rnitis 


BODINE 
MOTORS are 
RELIABLE 


R 


Bervilium Corp, Reading, Penna 


e 27, Reader Se 


~ “ 





Bodine Electric Co 


Electromagnetic counter . . . 


2510 W. Bradley PI 


=le)2) i, i= 
troctional /\,  entiemes 


MOTORS 


Chicago 


. the power behind the leading products 
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56 details of stainless 
steel jet engine component 
brazed in three steps with 





no distortion or oxidation 
by Wall Colmonoy 


Specialists in Furnace Brazing 
wc Sho Sia” "for High-Temperature Service 





I} jet ¢ 
typi il t | j 
parts | it W 
Colin \ f Nicr 
br | r 
I tchedt | tine ch 

! 7 te ind 
upe! O oO i 
vacuun ri i i 
bra titar ! Our 
thr plant 1\ 1 t 
e! er i p 
nent ( \ ia 


STAINLESS PROCESSING DIVISION 


WALL COLMONOY CORPORATION 
19345 John R Street + Detroit 3, Michigan 





PENNSYLVANIA: Bristol Pike, Morrisville, Pa., CALIFORNIA: 1565 Bluff Road, Montebello, Cal 


es a CIRCLE 84 READER SERVICE CARD 
Atomizing nozzles . 


write for NEW 


a 


oF Wr. Me] c 





of Kendall — 
Governaire 


Schutte & Koerting, Cornwel precision pneumatic 


PRESSURE 
REGULATORS itor ' industry 


Cold-cathode trigger tubes . . . 


The facts you need on a complete range of % NPT ip 
pneumatic pressure regulating valves and Fact-filled pag f ut the f 

volume wb mene “Bess is your gui le to a characterst o7 e ranges, ratios * af 
series Of pilot-operated and direct acting plications — f 16 different models includ 
regulators in pipe sizes from 4 to ™% and ng motor of | | ve set types 


Write today for the new KENDALL- GOVERNAIRE c 


mpat coments of lew then 20 microm STRATOS 


INDUSTRIAL PRODUCTS BRANCH 
Route 109,West Babyion, N. Y 





A DIVISION OF FAIRCHILD ENGINE & AIRPLANE RPORA 
CBS-Hvtron Advertising Turbo-Expanders and Compressors 
Service, Parker St, Newburyport, Mass SPECON Variable Speed Drives and Transmi 
port 


Pneumatic Pressure Regulators 
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AIDS LUBRICATION 
UNIQUE STABILIZATION 





ALLOYS READILY 








«INDIUM 


Dunn, In 


PIONEERS t e 31, Reader Se 
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Pitman, NJ 


ta 


Teflon O-rings 
Zhaw Bow need. GC Congacl, t 
porta ble_, LRD .calhy 

operated <l0urce Of 


HIGH or LOW al ation, Avible in oer 


~~ Pressure STEAM 271 W North baat hi 0 
HOZ-SHOT: 
(2a STEAM 
GENERATORS 


are available in 
all sizes—for 
every conceivable 
purpose! 










Used by the 
leaders of industry 
throughout the 


world—Since 1917 220,000 psi locknuts 


Send for Free Copy of 
10 page Data File! 


Af 


AUTOSEATIC. blastic Stop Nut Corp of America, 2330 
Vauxhall Rd, Union, NJ 
STEAM PRODUCTS CORP. rele 33, Reader Service Card 
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Struthers 





de bars on the Kidde 
= tter move laterally, both smoothly and 
reely. Here is an example of h 


HEIM Qucbat’ 
ROD ENDS 


can be used as sesponsion — 


It is essential that the gu 


ssembly is simple, yet alignmer 
os 
Uniba ngle ba er 
2 grea surface supp ng area 
£ a an b ar w k 
age h, dependat era n 4 
rrection of m m 
ust a few o 
of d R 


THE 
HEIM 
COMPANY 


; { FAIRFIELD 
v CONNECTICUT 
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Men on the Move 


Now available 
in a new edition... 
with new figures. 


This popular booklet points up the 
important sales problem of personnel 
turnover in industry. Out of every 
1,000 key men (over a 12-month pe- 
riod) 343 new faces appear ... 65 
change titles ... 157 shift ... and 435 
stay put. These figures are based on 
average mailing address changes on a 
list of over a million paid subscribers 
to McGraw-Hill magazines. 


Write us for a free copy 


Company Promotion Department 


McGraw-Hill Publishing Co., Inc. 
330 West 42nd Street, 
New York 36, New York 
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Boston 16 


Chicago 1 
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Dallas 
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Detroit 26 Pr. 2 


los Angeles 71 

ace York 36 Rn. 
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Pittsburgh 22 ‘ ) 
t \ 


St. Lovis 8 ! o 
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NEW LITERATURE 


Energy for Man 


HANS THIRRING Published by | 
versity Pres Bloomingt Ind 52 x 8 


409 pp. $6.95 


\ | 


VACUUM \R¢ 
CASTING 


PORCELAIN 


SEARCH POR RELIABILITY 


Wescon-1958 


WORK CENTER SYSTEM 


1958 


VIEL TING 


AND 


ENAMEL COATINGS 


51 














he Dost” 


electic motors. 


PERMAWIGK 


the world’s most 
advanced sleeve bearing 
lubricant! 







\ WRITE FOR 
DESCRIPTIVE BROCHURE 


INLAND TESTING LABORATORIES 


COOK TECHNOLOGICAL CENTER 
6401 OAKTON STREET, MORTON GROVE, ILL 


1482 STANLEY AVENUE, DAYTON, OHIO 
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a worth-while BOSS for you 


Robert Abbott, assiste Joseph Kelleher, and wit 
mon of ¢t nt P du f ngineerine t ] t 
tex Design D t e. Cop 
t t vail K ft i ubscril ] x 
Product F1 which rou 
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NEW LITERATURE 


1 2 3 + 5 6 7 8 9 10 





+ SIGNIFICANT PARTS 


11 12 13 14 15 16 17 18 19 20 
2) 22 23 24 25 26 27 28 29 30 
31 32 33 34 35 36 37 38 39 40 





PRODUCTS ADVERTISED 





51 52 53 54 55 56 57 58 59 60 
61 62 63 64 65 66 67 68 69 70 
71 12 13 74 75 76 y 18 y 80 
81 82 83 84 85 86 87 Sou sy %U 


iftsmen of the future c3 c4 





Pencil-pushers will SPECIAL DATA 


be obsolete in the 


























drafting rooms of 
the future, predicts BIN ; “egy ger gree ry 
Parker Pen Co. Its D , 
engineers envision 
elf-propelled, ek : ae 
tronically controlled 
drafting instrument 
that will “‘automati 
cally execute all man- 
ner of geometric ‘ 
forms . without 
rror, mercly by set / o Tt ee ar 9 
ting the unit’s calibrated dials and buttons.” They ve even given 
the unit a name: Robo-draft; and provided the rendering displayed Circle key number fo 
here to show how it might look. Other ideas, dreamed up by Park more information 
a solar-powered pen, and one that makes it own ink by convertin; es <a 
the nitrogen in the earth’s atm sphe on oh eS ER ee Ay iene are eep er ae erD - eint ee Y ik 
t for milady? NEW LITERATURE 
\long about this time of vea ianv ladies get that “fur-a , 1 2 3 ‘ ° 6 : . ° " 
look in their eyes and, eyeing a hrinking bank account, many mx 
begin wondering if one of the new synthetic furs might not do SIGNIFICANT PARTS 
is well—maybe better. After all, the new synthetic fibers are rot " 12 13 14 15 16 7 18 19 20 
21 22 23 24 25 26 27 28 29 30 
proof, mothproof, water-resistant, stain-resistant 3) 32 33 34 35 36 37 38 39 40 
The answer is that the fibers used in “fur” coats—general 
acrylics like Orlon and Dynel—are all these things as they com 
from the supplier. But when fashioned into pelts, they begin t PRODUCTS ADVERTISED 
5 59 60 
ict—as well as look—like fur - a z a os o ro - 69 70 
That is, make-believe mink will be no mor iShable than rea A 12 13 74 75 76 77 18 9 80 
mink, will probably spot if it gets wet, may become matted, an ” ” - - 4 a ss - ” = 
will need special compounds. ‘T) because the fibet ist b 
treated to resemble fur, and these treatments are not necessan SPECIAL DATA 
“permanent.” Mink” must be given the striping that charact 
izes the natural pelt; “Persian Lamb,” the well-known fib 
and so on l'oo, the fibers may be held in a backing which it I LD a 7 oil P w 7 
is sensitive to moisture or other destructive force , Design D . 
On the other hand, the synthetic furs are mothproof, and th« 
price tags—about $2000 less than an “ordinary” mink, and com oe 
parably lower than other furs—make them a pretty good ee 
despite these limitations. 
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WHY 
DON'T THEY 





ination f 


projector—microfilm com! musicians, particularly 


ts and organists, so that their music could be projected on a 


. "ar f 1 ] } . tle or 
n. Each page of music could be reproduced in a single micr 


frame, and a button o1 


pedal would permit the musician to 


ince or reverse the microfilm one frame at a time Ht. S. Renn 
reset gas pumps? More people call for 5 or 10 gallons or $2 
th of gas than sa rill ’er up.” The attendant could dial the 


iantity of gas, start the pump and then wipe the windshield o1 








heck the oil, confident that the pump will stop automatically. Also 
] about a waterproof, thiefproof ¢ ish register to be placed out 
t the pump. How many trips back and forth to the office regist 
bef the atten t to a crawl and tempers start to rise? 
P —R. Myra 
iS 
1 fuse with built-in heater coil? The main circuit would work 
:ally—blowing out when the current reaches the design maxi 
num—but the fuse could also be blown by a much lower current 


applied to the heater coil. Thus it would operate like a one-shot 


relay. Often in transistorized equipment, component failure requires 


hutdown, but bulky relays or extra amplifiers are needed to sense 


4} 
] 


w currents M{. Kunz 
utomatic phone-dialing device for re-dialing busy numbers. 

Set to re-dial at regular intervals, a buzzer would sound to notify 
he caller when the |] f R. Scor1 


Have you a pet project but neither to do the neces 


ary R & D? Product Engineering will welcome (and pay $10 each for 


leas based on known 


the time nor inclination 
similar 
scientific principles but lacking on inspired manufacturer 





NOW CUSTOM-COATED FINISHES 
— FOR BETTER FORMABILITY 


in Bridgeport Pre-Painted Aluminum Strip! 





Bridgeport Pre-Painted Aluminum Strip not only insures an almost unlimited 
choice of colors, but provides a selection of five distinct types of finishes. Each f h off 
outstanding advantage or combination of advantages such as unmatched for 
naximum exterior durability, eye-catching beauty and depth of color 


] } 
unusually attractive metallic appearance 


Bridgeport Pre-Painted Aluminum Strip actually reduces 


costs by eliminating pamting as We lI as the need tor 


ping and mamtammgd a finishing ce partme nt 


GENERAL PURPOSE ENAMELED ALUMINUM STRIP 


HI-FORM EXTERIQR METALLIC FINISH ALUMINUM STRIP 


BRIDGEPORT 
ALUMINUM STRIP 


ASK YOUR BRIDGEPORT SALESMAN FOR 
MORE INFORMATION AND SAMPLES! 
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He will gladly obt r factory re endations showing how also available in 
ive nev ¢ present product pr existing products or adapt t t PLAIN and 
to new uses with i gination a resulting sales ap] MILL FINISHES 


or BRIDGEPORT ALUMINUM 


Riverside, California « Telephone OVeriand 3-3030 


Bridgeport Brass Company, Sales Offices in Prin pal Cities 























K let the engine 
be your guide 


To give your product easy starting, more 
dependable powet regardles ot weather! 


or hard usage — specify 4-CYCLE Briggs < , 
& Stratton gasoline engines wide 

choice of models to 9 hp. They're No. 1 

in use throughout the world! Let Briggs 

& Stratton’s Consulting Engineering VA 
Service help you meet your power needs 
BRIGGS & STRATTON CORP 
Milwaukee 1, Wisconsin 





Find Us Fost And for 
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ustomer s convenience 


Yellow Pages 


authorized Briggs & Stratton engine 
A@ ‘ service is never further away than his phone 








